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The method employed was essentially that of Dao & Libby (1968) , in which tissue supernatant preparations are incubated with Na235S04 in the presence of excew are of steroid and the radioactive steroid sulphates extracted by ethyl acetate measured. Tissues removed at operation were cooled on ice and processed within 3h. The supernatant preparations were stored at -15°C for up to 5 days (Table 1) before assay. Yields of sulphates were maximal at pH7.0 to 7.4 and incubations were carried out at pH7.4 for 90min. Addition of 5pmol of ATP (Dao & Libby, 1968) was suboptimum and better yields could be obtained with 1 pmol. The amounts of ATP used are shown in Table 2 . The sensitivity of the assay varied with the specific radioactivity of the Na235S04 and is indicated for each set of analyses in Table 2 . No attempt was made to separate the different ovarian components.
When sulphation activity was present, sulphates were detectable after incubation with both dehydroepiandrosterone and oestradiol-17/?. The results in Table 2 show that tissues from pre-menopausal women tended to effect sulphation while most of those from postmenopausal women did not.
In the method employed in vitro, a balance of active sulphate-forming enzymes, steroid sulphokinases and sulphatases present in the tumour preparation determines the yield of steroid sulphates. The presence of a steroid sulphatase in whole ovarian homogenate was demonstrated by Burstein & Dorfman (1963) . Warren & French (1965) found a sulphatase splitting dehydroepiandrosterone sulphate in pre-menopausal, but not post-menopausal ovarian tissue. Thus it is unlikely that the failure to obtain dehydroepiandrosterone sulphate in post-menopausal tissue preparations was due to excess of sulphatase. Whether it is due to a lack of adenosine 3'-phosphate 5'-sulphatophosphate or of steroid sulphokinase has not been examined. The majority of premenopausal normal ovaries appear to possess all the enzymes necessary to form steroid sulphates.
BIOCHEMICAL SOCIETY TRANSACTIONS
sexta (Hutchins & Kaplanis, 1969) and very recently in the echinoderm Asterias rubens (Bjorkman et al., 1972a,b) . In the study of A. rubens the sulphated sterol was tentatively identified as cholest-5-en-3/?-ol (cholesterol) by mass Spectrometry (Bjorkman et a/., 1972a) . However this contrasts with the identification of cholest-7-en-38-ol and other A7 sterols as the characteristic sterols of the Asteroidea (Bergmann, 1962; Gupta & Scheuer, 1968; Goad et al., 1972) with only a very small amount of cholest-S-en-38-ol being present. We have recently examined the metabolism of cholest-S-en-3/?-0l by A. rubens and shown that it is fairly rapidly converted into 5a-cholestan-38-ol and to a lesser extent into cholest-7-en-3/?-ol (Smith & Goad, 1972; Smith et al., 1972) . As a continuation of these studies and in view of the above reports we now present some results on the nature and formation of the sterol sulphates, and also the sterol fatty acid esters, of A . rubens.
The lipids of freeze-dried specimens of A . rubens were extracted and chromatographed as described by Bjorkman et al. (1972a) to give the sterol ester, free sterol and sterol sulphate fractions. The sterol sulphate fraction chromatographed on t.1.c. with the same RF as synthetic cholesterol sulphate (Joseph et af., 1966) and gave an n.m.r. spectrum similar to the synthetic material but with additional peaks at 6 0.57 and 0.73p.p.m. indicative of the C-18 and C-19 methyl proton resonances respectively of a A7 sterol.
Hydrolysis of the sterol sulphate followed by gas chromatography-mass spectrometry demonstrated that it contained a mixture of CzG, CZ7 and C2* sterols but in very different proportions from those found in the free sterol mixture ( Table I) . T.1.c. on silver nitrateimpregnated silica gel separated the major component, cholest-S-en-3/3-0l (characterized by mass and n.m.r. spectrometry), from a co-chromatographing mixture of cholest-7-en-38-01 and 5a-cholestan-38-ol (identified by gas chromatography-mass spectrometry). In addition trace amounts of other unidentified CZ7 sterol mono-and di-enes were present in the sterol sulphate fraction. The much higher amounts of cholest-5-en-38-ol and 5a-cholestan-3/?-ol clearly differentiated the sterol sulphates from the free sterols and also from the sterols released by hydrolysis of the sterol esters, which were somewhat enriched in cholest-7-en-38-01 (Table 1) .
When A . rubens was injected with an emulsion of [4-14C]cholesterol (5.OpCi) and incubated for 48 h both the sterol esters (500000d.p.m.) and sterol sulphates (300000d.p.m.) were labelled. Radioactivity in the free sterols was distributed between unchanged cholest-5-en-38-ol (60 %), 5a-cholestan-3/?-ol (33 %) and cholest-7-en-38-ol (7%) as found previously (Smith & Goad, 1972) . However, in the sterol esters the major labelled compound was Sa-cholestan-3/?-ol(>90 "/,), with cholest-5-en-3/?-ol and cholest-7-en-38-01 containing very little radioactivity. In the sterol sulphates the most highly labelled compound was again 5a-cholestan-3/?-ol (56 %,) but the cholest-S-en-3P-ol was also appreciably labelled (44 %) although the cholest-7-en-3/?-ol contained negligible radioactivity. The reason for the apparent selectivity in esterification and sulphation of the radioactive 5a-cholestan-38-ol by A . rubens is unclear and will be interesting to study.
Sterol sulphates have been suggested as excretory products in mammals (Winter & Bongiovanni, 1968) and insects (Hutchins & Kaplanis, 1969) . A similar role for the 
